Cell-free systems to study vesicular transport along the secretory and endocytic pathways.
Proteins bound for the cell surface, lysosomes, and secretory storage granules share a common pathway of intracellular transport. After their synthesis and translocation into the endoplasmic reticulum, these proteins traverse the secretory pathway by a series of vesicular transfers. Similarly, nutrient and signaling molecules enter cells by endocytosis, and move through the endocytic pathway by passage from one membrane-bound compartment to another. Little is known about the mechanisms by which proteins are collected into transport vesicles, or how these vesicles form, identify their targets, and subsequently fuse with their target membranes. An important advance toward our understanding these processes has come from the establishment of cell-free systems that reconstitute vesicular transfers in vitro. It is now possible to measure, in vitro, the transport of proteins from the endoplasmic reticulum to the Golgi, between Golgi cisternae, and the formation of transport vesicles en route from the trans Golgi network to the cell surface. Along the endocytic pathway, cell-free systems are available to study clathrin-coated vesicle formation, early endosome fusion, and the fusion of late endosomes with lysosomes. Moreover, the selective movement of receptors between late endosomes and the trans Golgi network has also been reconstituted. The molecular mechanisms of vesicular transport are now amenable to elucidation.